Closed loops of nearly standard size: common basic element of protein structure.
By screening the crystal protein structure database for close Calpha-Calpha contacts, a size distribution of the closed loops is generated. The distribution reveals a maximum at 27+/-5 residues, the same for eukaryotic and prokaryotic proteins. This is apparently a consequence of polymer statistic properties of protein chain trajectory. That is, closure into the loops depends on the flexibility (persistence length) of the chain. The observed preferential loop size is consistent with the theoretical optimal loop closure size. The mapping of the detected unit-size loops on the sequences of major typical folds reveals an almost regular compact consecutive arrangement of the loops. Thus, a novel basic element of protein architecture is discovered; structurally diverse closed loops of the particular size.